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‘THIS IS UNEVALUATED INFORMATION

REORNTLY FUBLISHED RESEARCH OF TR LENTHGRAD
POLYTRCHNIC IRCITIUTE IMENT M. I. KALININ

“Motion of Positive Ions in Gases in an Eleotric
Field," L. A. Sens, Leningrad Polytech Inst
ilmeni M. I. Xalinin

"Zhur Exsper 1 Teorst Fiz® Vol 10, 1546, pp 179-82

(1) The assusption of a nearly Maxwellian digtri-
butlon of velooities, with the field-paraliel com-
ponent small is compared with the mean velooity, proved
to be valid for elecurons even in strorgeleotric fields,
brt does not hold for positive gaseous jons. This is
due to equality of the orderc of magnitude of the size
of ions and atoms, dut mainly to the predomimmnt role
Played by the trauster of elestrical oharge beiween
ions and atoms. With the aimplifylog asscuptica
that this charge exchange process is the only signirt-
ocant interestion, that its probability 1a indspendent
of the veloclity oZ the lon, and that thermal velooities
of neutrel atoms are negligible, and 1o0n 16 seen to
conscrve its velooity nfter nvutralization through ex-
change of charge vith an atom, and the latter neowv fca
to etart its motion along the field with rero xinscie
ens>gy. This repregentation lea’s to an expregsion for
the meen 791@1{7 of 1one 1lel to tke fleld, iy =
2.3 x 103 (0/A 12) (%/P}1/2 yigrs U & sontzatien
votential of the atom, A its atomic welight, E = fiald
intenaity, P r pressure reduaed to 0°. The derivation
lavoives the appres w'v expression for the off; ctive
oroes sesiion for charge transfer Q = 1.88 z ) fo2,
strictly valid at high velocities; at low velcoities,
Q_capnot be oonsidered constant but must fncresse with
V' ; also, direct elastic exchange of energy on
oollision hecomer signifioant. As these two effects

CLASSIFICATION

X[wsnn

X

| Santize Copy Approved for Release 2011/06/24 : CIA-RDP80-00809A000600210040-4 B




tend to counteract emch pthex, compensation results
and the asbove-given expression for X7 bacomes
applisable not only to strong fields, but also in

the case of relatively gmall E/P. This checks with
the proportionality between 37 and (E/P)L/2 opgerved
by XK. Kinglo®'and E. Iavton, for E,P from 20 to 6,000
v/on/um H3. The experimsntal value of ¥ = 107 om/sec
for BfP #.1,000 oheoks ¥ith the éalovlated ¥z 1.05 x
105, The foxmnla oconsequently can be expeoted to hold
also for fields of the order of thoss of the plasma,
100 v/om/am Hg. (2) Angnlar distribution of the
veloolties 18 shovn to be sharply aaslsotroplo, unre-
- lated to any Maxwslifan distribution apd to the very
conoept of temperaturs.




